Although Bangladesh has made substantial progress in drug manufacturing since the introduction of its National Drug Policy (NDP) in 1982, irrational use of drugs, inappropriate prescribing, inadequate access to essential drugs and unjustified self medication are a few of a range of problems that are affecting the total health care system seriously. Taking this in view, a survey project has been designed to conduct nationwide to explore the pattern of antibiotics use at the primary health care level in Bangladesh using carefully constructed questionnaires containing questions covering both antibiotic prescription habit of the physicians and patients' response to antibiotic use. In the first phase of this effort, 20 Upazila Health Complexes and the Union Health Centres thereunder each of Dhaka and Chittagong division were randomly surveyed. From physician survey it was evident that 55.57 % of the doctors prescribe antibiotics in suspected infection while only 33.46 % of them prescribe antibiotics in confirmed cases. 40.22 % of doctors prescribe antibiotics in cold and fever before any diagnostic test. Moreover, 37.31 % of doctors prescribe antibiotics for pleasing the patients whereas 62.44% denied such undue influence. Doctors seldom receive feedback of completion of course of antibiotic therapy by patients. Cephalosporin was found to be the most (26.9 %) preferred antibiotic in case of empirical therapy. On the other hand, it was evident from patient survey that cold, fever and acute respiratory infection (ARI) were prevalent (39.78%) causes that brought the patients to physician. 60.1 % of the patients reported that they get essential antibiotics from hospital free of cost while 24.5% of them complained that they do not get antibiotics from hospital. 34.76% of the patients reported that they complete the course of antibiotic therapy by buying antibiotics from the market whereas 56.14% of them do not buy the full course and stop taking medicine (53.46%) as soon as symptoms subside. The results of the present survey indicate that antibiotics are widely and inappropriately used without following standard guidelines or based on any rationality. This is an alarming situation, which should be properly taken care of by the relevant authority to save the people from growing antibiotic resistance.
INTRODUCTION
Bangladesh is a developing country with more than 75% of the total population living in rural areas containing 82 % of the total poor people. About 36% of the population continue to live below the national poverty line (<US$1/day). Basic needs of living particularly health and education remain largely unmet and only less than 40% of the population has access to basic healthcare (Islam, 2006; WHO, 2006) . The administration of primary health care by the Bangladesh government is carried out through a surprisingly extensive infrastructure of facilities within each of the 64 districts. The districts are divided into 460 upazilas (sub-district) which are subdivided into unions. Each union consists of approximately 25,000 people and health services are directed by the Ministry of Health and Family Welfare (MOHFW). The upazilas (sub-district) consisting of unions, represent the rural areas of the country. Primary health care service is offered from the union levels called 'Union Health Centers'. Union Health Centers have an available staff comprising of a Medical Assistant, who receives three years of training in disease prevention, health education, and basic first aid, and a Family Welfare Visitor, who receives 18 months of training in family planning, reproductive health, and postnatal and prenatal care. However, despite such an extensive rural health care infrastructure, only a diminutive fraction, as little as 8 percent of the rural population access these amenities (Perry, 2000) . In response to WHO's essential drugs concept such as access to essential medicines, quality of all medicines and rational use of drugs (WHO, 2003) , Bangladesh pioneered a National Drug Policy (NDP) in 1982. Main objectives of this policy were to ensure easy accessibility to essential drugs with affordable price, standard quality of drugs and rational use of drugs through appropriate prescribing and dispensing by the health care professionals (Islam, 2006) .
Despite the fact that majority of the population live in rural areas, the government health care system remains a very minor source of health care there (Roy, 1997) . In many developing countries including Bangladesh, well-trained health personnel are scarce and cannot serve the entire population, particularly in rural areas (Pearson, 1995) . Again, around 26% of professional posts in rural areas remain vacant and there is high rate of absenteeism (about 40%). Treatments in the rural areas are mainly (about 45%) provided by unqualified health personnel including medical assistants, mid-wives, village doctors, community health workers in comparison to that by qualified medical graduates (only 10-20%) (Ahmed, 2005) . Unskilled personnel are less aware of the deleterious effects of inappropriate antibiotic use. Over-prescribing and inappropriate prescribing are very common in the country due to unethical practices of both health professionals and drug manufacturers (Ahmad, 2003) . Unqualified drug sellers offer alternative drugs when the prescribed drugs are out of stock or refill prescriptions without consulting the prescriber (Kigotho, 1997; Dua et al., 1994) . A high proportion of patients in some developing countries are treated by untrained practitioners simultaneously with oral and injectable antibiotics administered with contaminated needles and syringes (Rahman et al., 1998) for misdiagnosed noninfectious diseases (Fagbule and Kalu, 1995) . In most developing countries including Bangladesh, antibiotics can be purchased without prescription, even when the practice is not legal. In many African, Asian, and Latin American countries, antibiotics are readily available on demand from hospitals, pharmacies, patent medicine stalls (drugstores), roadside stalls, and hawkers (Dua et al., 1994; Lansang et al., 1990) . In rural Bangladesh, for example, 95% of drugs consumed for 1 month by more than 2,000 study participants came from local pharmacies; only 8% were prescribed by physicians (Hossain et al., 1982) . People are encouraged to buy from unofficial distributors because drugs often are not available in government hospitals. Drug vendors usually have little or no knowledge of the required dosage regimen, indications, or contraindications (Goel et al., 1996; Haak, 1988) . Based on the prevailing situation and practice, the present survey was conducted to have a sight at the severity of the situation while putting forward some recommendations in this regard.
MATERIALS AND METHODS

Sample Selection
20 Upazila Health Complexes and Union Health Centres each under respective upazila of Dhaka and Chittagong divisions were conveniently surveyed at the first phase as part of our ongoing nationwide survey. In total, 40 Upazila Health Complexes and 200 Union Health Centres were covered. One student representative was selected and assigned for individual upazila to carry out the survey. Each representative was provided with questionnaire sheets. A total of 760 questionnaires were processed from physician survey and a total of 8000 questionnaire sheets from patient survey were considered. In Upazila Health Complexes, registered doctors were interviewed but in Union Health Centres, Medical Assistants and other healthcare professionals, who are responsible for patient healthcare service, were included. Sixty questionnaires were excluded during data analysis because of inadequate information.
Data Collection and Analysis
This paper and pencil survey consisted of open, closed ended and multiple choice questions. An English language survey was developed based on information drawn from relevant literatures pertaining to rational use of antibiotics at the primary health care level of some developing countries. Separate questionnaires were prepared for physician and patient survey. Questionnaire for physicians covered their tendency to make antibiotic prescription in terms of frequency, disease severity, justification of the ground of antibiotic prescription at any given clinical condition and other relevant information. On the other hand, questionnaire for patient survey covered basic questions related to their illness, their trend to stick to doctor's prescription and related information. The representatives were trained to ask the potential respondents about the purpose and other details of the study. Questionnaires were given only to the spontaneously interested candidates during the survey. The participants were requested to respond to the questions; then the questionnaires were filled up by the representatives and were collected accordingly later from the same representatives. The survey questionnaires were pilot-tested prior to the main survey. The data was subjected to simple descriptive statistical analyses including frequency distribution, mean, standard deviation and percentage, since the purpose of the study was not to generalize the findings.
RESULTS
From physician survey, it was evident that 55.57 % of the doctors prescribe antibiotics in suspected infection whereas 33.46 % of them prescribe antibiotics after an infection has been ascertained (Figure 1) . Again, 40.22 % of doctors reported that they prescribe antibiotics in cold and fever before diagnosis (Figure 2) . However, 37.31 % of doctors admitted that they prescribe antibiotics for patient satisfaction while 62.44% ruled out such possibilities. Doctors rarely (24.38%) get to receive feedback of completion of course of antibiotic therapy by patients ( Figure  3) . In case of empirical therapy, cephalosporin was found to be on the top of choice (26.9 %) of doctors. 17.40 % of doctors marked over prescription as a cause of antibiotic resistance but most of them identified patient non compliance (65.20%) to be the prime cause while 10.84 % supported that it might be due to wrong selection of antibiotics too (Figure 4) . 
Figures. Selected responses from patient survey
Figure-7. In response to the time of stopping to take antibiotics by patients
On the other hand, it was seen from patient survey that cold, fever and acute respiratory infections (ARIs) were prevalent (39.78%) causes that brought the patients to physician, followed by these was diarrhoea which was found to be as high as 21.3% (( Figure 5) . However, 60.1 % of the patients reported that they get essential antibiotics from hospital free of cost while 24.5% of them complained that they do not get antibiotics from hospital. 34.76% of the patients buying full course of antibiotics reported that they complete the course of therapy whereas 56.14% of them do not buy the full course and stop taking medicine (53.46%) when symptoms disappear (Figures 6, 7) . Interestingly enough, 32.82% of patients reported that they just double the dose of antibiotics if they miss the previous dose in an attempt to compensate for that, whereas 50.51% take the next dose and continue according to the schedule (Figure 8 ).
DISCUSSION
Although antibiotic use in clinical practice alone cannot explain the high frequency of resistant organisms in developing countries, excessive clinical use (a form of misuse) is at least partially responsible for the escalating rates of resistance, especially in hospital settings, worldwide (Guyon et al., 1994) . The unnecessary prescription of antibiotics seen in industrialized nations has also been documented in many developing countries, particularly in cases of acute infantile diarrhea and viral respiratory infections (Bojalil and Calva, 1994; Hui et al., 1997) . Health workers in many developing countries including Bangladesh have almost no access to objective health information (Cash, 1996) . Pharmaceutical company representatives typically outnumber practitioners and often adversely influence their prescription habits (Ronsmans, 1996) , as reflected by sales of nonessential drugs and drug combinations (Hartog, 1993) . However, to save time and keep drughunting to a minimum, a patient may start at a source more likely to stock the desired drug, forgoing the expertise of a doctor. Unofficial sources are generally more accessible than official sources. Alternate sources offer the option of purchasing small quantities of medicines, while hospitals require purchase of the complete 5-or 7-day antibiotic regimen (Bojalil and Calva, 1994; Dua et al., 1994) . The purchase of small samples is exceedingly common, particularly for most customers, who buy without prescription (Lansang et al., 1990) . These subinhibitory antibiotic regimens predispose for selection of resistant bacterial strains.
The motives for self-medication and antibiotic overuse by laypersons are similar to those for clinical abuse by health professionals: to cut costs and act expeditiously to treat confirmed or suspected bacterial infection (Abosede, 1984) . For example, 50% to 80% of Bangladeshi patients infected with Shigella admitted that they had taken at least one antibiotic in the 15 days before a hospital visit (Shahid et al., 1985) , as had 18% to 70% of pediatric patients with acute respiratory infection in two Chinese studies (Hui et al.1997; Yang et al., 1993) .
The most important cause, as reported by the physician in this survey, of antibiotic abuse and selection for resistant bacteria is poor patient compliance which might be a result of several underlying causes: first, physician-patient interactions are often inadequate. They can be short as brief as a mean of 54 sec as was recorded in a Bangladeshi study (Guyon, 1994) and of poor quality which was documented form a study in Mexico, where poor patient-physician communication was partially responsible for the noncompliance of patients with antibiotic regimens (Reyes et al., 1997) . Second, because patients often travel long distances and incur large expenses for medical care, they are unlikely to return for follow-up visits. Finally, because many drugs are expensive, indigent patients purchase incomplete regimens whenever possible and discontinue treatment when symptoms disappear but before the pathogen is eliminated (Lansang et al., 1990) .
In developing countries, political corruption and mismanagement of funds, personnel, and development programs have created large populations living in abject poverty and at high risk for infection. Medical expenses, days lost from work, and transportation costs account for substantial economic loss. The cost of medical treatment, even subsidized treatment, is beyond the means of many patients. Poorly paid health workers sometimes extort fees from patients. Thus, persons with communicable diseases, unable to afford medical treatment, may infect others. Poverty also interferes with patient compliance, which in turn promotes the emergence of antibiotic resistance during short-term therapy of acute infections and long-term therapy of chronic infections, such as tuberculosis (Cornwall, 1997) . The recommendations of WHO for ensuring proper drug use can be adopted to combat irrational use of antibiotics and the escalation of community-acquired antibiotic resistance in developing countries (Couper, 1997) . The misuse of antibiotics by health-care professionals, unskilled practitioners, and patients can be alleviated by auditing antibiotics, limiting antibiotic choice, developing prescription guidelines, and emphasizing continuing medical and public education.
Patterns of antibiotic prescribing, uses, availability, affordability and dispensing in Bangladesh are very crucial at present. The existing systems should be reformed in order to ensure better utilisations of antibiotics including other therapeutic drugs in the country. The following recommendations can be suggested based on the present study: an interdisciplinary approach involving physicians, nurses, pharmacists, economists, sociologists, communication specialists, manufacturers and others should address the problem of inappropriate use of antibiotics; the policy makers, manufacturers and the medical professionals should be committed to uphold the status of public health systems of the country through implementation of the noble objectives of the NDP; the government should ensure a steady supply of good quality essential medicines in the government health care facilities; mass media like radio, television and newspapers can be used to create awareness and to educate the consumers about dos and don'ts of rational drug uses; participation of local and international NGOs is necessary to promote high quality and rational use of drugs; drug sellers should be trained properly to minimize inappropriate drug dispensing and recommendations (Islam, 2006) .
